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Abstract: A kind of orbit determination technology for a space target based on satellite borne electro-
optical imaging, tracking and ranging was proposed to obtain the orbit movement information of the
space target. On the basis of surveying, the relative movement information between satellite and tar-
get was obtained by the satellite borne optical measuring system, the angle flowing information of sat-
ellite attitude angles and rotation angles of tracking frame was captured by corresponding angle sen-
sors, and the absolute motion information of the space target in an earth coordinate system was com-
puted completely through a series of coordinate transformations. The state equation and measurement
equation of the target in earth coordinate system were gained after describing physical model, coordi-
nate systems and basic principle in turn. Furthermore, a mathematic simulation was researched after
analyzing many models including space-based surveillance satellite orbit, opto-electronic tracking and
control, target characteristics and optical imaging and ranging, and the computation results were dis-

cussed. The experiments show that the precision of orbit determination is better than 0.5 km for ideal
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models.

Key words: space-based surveillance; orbit determination for target; opto-electrical tracking; opto-e-

lectrical imaging;laser ranging; modeling and simulation

1 3 7

55 b FE P B 45 AH F L R BRI 55 A A
2 I R R SR RN AR TE B B is
A7 Had a0 B A B bR, RIERI B8 A
— B AR Ry HL AT s () 2 R A M A R A
(8] H #5 W 1 & 487 (Space-based Space Surveil-
lance System,SBSS) ., SBSS %}z 3 H #x B A 4
ORI Gy PEREDG 27 3007 ) 8 UK 2 v L L g
S A0 B B PR AR AL, EOW SBSS DEE T
2010 4F 4 5, 2014 4R 1H 30 & 55 4 5 SBSS T
B o F3Ah B A — T SR R BRI R
TE B AR R e v B SR TR R R ok
e RILLLANIUE R G, B h 2 e i B Al T
A4 P K R P P0E TR 24 UGG 1R Bl T A
PR, HoA i 5 2 R PR E A R GEAH Y, P I
Hh oy X K JE oy Ak [a] B R 5 I &R 487 (Space
Tracking and Surveillance System, STSS) #1“¥
BRI 5 WA &R 487 (Precision Tracking and Sur-
veillance System, PTSS), 2 i STSS T2 & T
2009 4E & 4F, 1 W PTSS TR F 2014 4%
5.

ToAE S X H W A9 KH-12 . 8X  FIA, if /& X
25 WAL SBSS.STSS,PTSS, a8 & X I 25 #:  #Y
HST (Hubble Space Telescope) ., JWST (James
Webb Space Telescope), ¥ Bt A & ¥ 5E i) SBV
(Space-based Visible) #% SBR ( Space-based Ra-
dar) B, PRI, R I AR AR I 2 AR e — A
WEFE RS, SCHER [ 1-10 ] 2 78 H A5 B0 0 & 75 18 i
TR, A RlE LA AL GER DR
B AN AR D R B R R R L K Ol H R R A
AD R PLE 22 2, HAE SBSS,STSS,JW-
ST R A N B, R 3 L AR B B 4
AR Ry — T A R B B — € 7Y g F
FERLSC, SR, H HTE R O i A5 I =
TET 4 AH SCAF 58 4 18 Z0AR b

S AR SCHE X J7 T W1 AE RS . BIg b
WA G2 R 8 2R o 2 8 5t B ) 398 o AR AT AR A

FI b B AR BE S 45 8, SR H R AR 20 WL 3 g o
AT 3o RE 1 B A AR R 42 2
REZRAS A AH X A JEE S sl o0 0 o7 8 o 2 i S
A Al LB H braz s R 2 Bl 3845 H be i) = 4
3 B AR UL AR 25 R R H AR H AT BB RE T It
Faz gpR A IC L, eI AUH ] CCD AR BLAE
TIES M AR =4z s Pk f5 B . 5 Z AR
FIARBE A5 5 B T 51— B0 7 X, 4 &
DG PR B A | A A T A A 0 B AR PRI AR AL | B
BeA AR R g, T R SOOI B R
BB L HBAS B S O SCRLRAS 25 18] R 0 H A
ML s S5 B o A B R e s i TR By
BN S R AR B AT B O T R s A A D I R
Gt o3 B NP ALY | A R A 2R SR U L A )y
HOGR T S T AT T PRAIE A A (U =15
B Tassh HARE M BR AL AR 28T IR 245 25 (] 3Rk
2 T EL s M T R BLE B A O R
B OGN B | BRI s o) S A OC IRDEEL AR AR T A
{H AT T 25

2 A

BT B O R A5 IR 0 B 2 2 R) E b
B R WA 1R . RS AT
B OGHRESCREOCEE 3 A~ F &%, WAL
5 [ 56 b 3R AtV 5 600 3 42 2 L 2 R B2 R KO-
2T At 7 E 4 5 v BR R S5 M (5 SBSS LA |
U B b~ 2O i B R A Z5 A AR R  an il 2 BFR .
4 H A5 BAE G 2 BUR LA N, 2 ] E i B
Ab AT H AR DR B B AR RAE L SR AR A AR
W5 H AR LR 9 A 38 2 P SR 4 ) R SR B
PREFAREG By, A — B SRR I R E ] TR
B HBC GO IR R R AT BRI B O r B 2
A ZR 8 T AN A2 B o LA A% 00 A B 8 I A R
2R, BRI PR G XA R T O I B 1 A T R
TAE . WG EE 3 2% [ 2 Tt i BRER A 1L 0
DB 15 8 0 90O & 458 Tl R T 5 A5 R il 4 1)
AT . O A B ORGSR AR RO
KON, fig 2 A R R, 7 B B B



530 e KE TR

5 23 &

(KO WOL D AR EERBGE (1D Bofd I iR 5 4 M fig
LR MR (D

Bl 1 RE MR E AR R 2
Fig. 1 Orbit measurement schematic of space-based

surveillance target

B2 k08 B R ER A 45 4
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